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缩 略 语 




ALT：Alanine amino Transferase，丙氨酸转氨酶 
BCS：Bovine Calf Serum，小牛血清 
BEVS：Baculovirus Express Vector，杆状病毒表达载体  
CHB：Chronic Hepatitis B，慢性乙型肝炎 
Con A：Concanavalin A，伴刀豆蛋白 A 
CpG ODN：Oligodeoxynucleotides containing CpG motif， 
含 CpG 基序的寡核苷酸  
CTL：Cytotoxic T Lymphocyte，细胞毒 T 淋巴细胞 
EBV：Epstein Barr Virus，EB病毒 
EGFP：Enhanced Green Fluorescence Protein，增强型绿色荧光蛋白    
E/T：Effector/Target，效应细胞/靶细胞 
ELISA：Enzyme-Linked Immunosorbent Assay，酶联免疫吸附分析 
FBS：Fetal Bovine Serum，胎牛血清 
HBV：Hepatitis B Virus，乙型肝炎病毒 
HBcAg：Hepatitis B Core Antigen，乙型肝炎病毒核心抗原 
HBeAg：Hepatitis B Envelope Antigen，乙型肝炎病毒核膜抗原 
HBsAg：Small Hepatitis B Surface Antigen， 
乙型肝炎病毒表面抗原小蛋白（主蛋白） 
MHBsAg：Medium Hepatitis B Surface Antigen， 
乙型肝炎病毒表面抗原中蛋白 















缩 略 语 
HCC：Hepatocyte carcinoma，肝细胞癌 
HLA：Human Leucocyte Antigen，人白细胞抗原 
HIV：Human Immunodeficiency Virus，人类免疫缺陷病毒 
IFN-α：Interferon α，α干扰素 
LAK：Lymphokine Activated Killer，淋巴因子激活杀伤细胞 
LCMV：Lymphocytic Choriomeningitis Virus，淋巴脉络丛脑膜炎病毒 
MHC：Major Histocompatible Complex，主要组织相容性复合物 
MHC-I：Class I Major Histocompatiblity Complex ， 
I 类主要组织相容性复合物 
MLR：Mixed Lymphocytes Reaction，混合淋巴细胞反应 
NK：Natural killer，自然杀伤细胞 
Serpin：Serine Proteinase Inhibitors，丝氨酸蛋白酶抑制剂 
SPF：Standard Pathogen Free，标准无病原条件 
ORF：Open Reading Frame，开放阅读框 
PFU：Plaque Forming Unit，噬/蚀斑形成单位 
pHSA：Polymerized Human Serum Albumin，多聚人血清白蛋白  
SCCA：Squamous Cell Carcinoma Antigen，鳞片状细胞癌抗原 
Th：Helper T lymphocyte，辅助 T 淋巴细胞 
TNF-α：Tumor Necrosis Factor α，α肿瘤坏死因子 
TNF-R：Tumor Necrosis Factor Receptor，肿瘤坏死因子受体 
WHV：Woodchuck Hepatitis Virus，旱獭肝炎病毒 
TK：Thymidine Kinase，胸苷激酶 
WR：Western Reserve strain，WR 株痘病毒  
rHBsAg：Recombinant Small Hepatitis B Surface Antigen， 
重组乙型肝炎病毒表面抗原小蛋白（主蛋白） 
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摘  要 








细胞中扩增出的 SCCA1（A1）却不具备 HBV 结合能力。将 A1 的 C 末端
与 BP 的 C 末端（aa342 后）互换，获得的 A1-BP 能够结合 HBV，而 BP-A1
却不能。A1 与 BP 的 C 末端仅有 3 个氨基酸的差异，其中 2 个位于反应
位点环域。一级结构分析发现在该区域内，A1 的疏水性较弱，而 BP 和
AJ515706 的疏水性较强。将 A1 的 aa349 位从亲水性的谷氨酸突变为强疏
水性的缬氨酸，则可获得 HBV 结合能力。反之，将 BP 同一位点的缬氨
酸突变为谷氨酸，则丧失 HBV 结合能力。本工作首次发现 SCCA1 反应
位点环域的疏水性影响其与 HBV 的结合。 
SCCA2 是 serpin 家族的另一个成员，与 SCCA1 具有高度同源性。目
前还没有对其在 HBV 结合中功能的研究报道。本研究同时从 HepG2 细胞
中扩增出的 SCCA2 基因，和 A1 基因有 91％的同源性，但不具备 HBV
结合能力。 
























重组痘病毒 WR-S，以 WR-S 感染细胞作为刺激细胞及靶细胞。研究表明，
WR-S 可以有效地表达、呈递 HBsAg 抗原。WR-S 感染细胞作为刺激细胞
或/和靶细胞都可以检测到明显的 HBsAg 特异性 CTL 杀伤活性，其效应





艾。本研究以含 HBsAg 基因的 DNA 疫苗 pcDNA3-S、重组痘病毒 WR-S
和重组蛋白抗原 rHBsAg 进行九种不同组合的免疫，分析了免疫后不同时
间点的体液反应和 CTL 杀伤活性。三种抗原的体液反应强弱顺序为
rHBsAg、WR-S、pcDNA3-S；rHBsAg 的体液反应记忆效应 强，但 WR-S
产生抗体的速度 快。诱导产生 HBsAg 特异性 CTL 杀伤活性高低顺序为
WR-S 、pcDNA3-S 、rHBsAg。CTL 杀伤活性高低与体液反应的强弱、
有无没有明显关系。不同抗原组合中，DNA 疫苗和重组痘病毒进行免疫
组合，可以产生 强的 CTL 反应；而且以 DNA 疫苗初免，重组痘病毒加
强的效果为 好。本工作为慢性乙肝的免疫治疗策略提供了依据。 
 































  Hepatitis B virus (HBV) infection is an important global health problem. 
A cellular receptor is required for HBV binding and penetration in liver cells. 
Study on HBV receptor is not only essential to understand the mechanism of 
interaction between HBV and human liver cells, but also crucial to therapy for 
HBV infections, rationale for the design of immunotherapeutic approaches. A 
number of putative human cellular receptors for HBV have been proposed, but 
no conclusive and convincing data have been obtained.  
Squamous cell carcinoma antigen 1 (SCCA1), a member of the ovalbumin 
family of serine protease inhibitors, includes several variants. It was reported 
that expression of two SCCA1 (BP and AJ515706) in cells results in increased 
binding of HBV to these cells by the interaction of the expressed BP and 
AJ515706 with HBV pre-S1 domain. In this study, a SCCA1 (A1) was isolated 
from HepG2, but it appears to lack this ability. A possible role of two mutants, 
A1-BP and BP-A1, constructed by interchanging the carboxyl terminal of A1 
and BP, was investigated. Cells expressing A1-BP rather than BP-A1 showed 
an increased virus binding capacity. Comparison of A1 sequence with the 
sequence of BP indicated the presence of only three amino acid changes in the 
carboxyl terminal, two of them in the reactive site loop (RSL) of SCCA1. 
Primary structure analysis revealed that the hydrophobicity of BP and 
AJ515706 in this domain is higher than that of A1. Changing the aa349 of A1 
from hydrophilic glutamic acid to high hydrophobic valine enhanced HBV 
binding. In contrast, changing the aa349 of BP from valine to glutamic acid 
reduced HBV binding. Our finding suggests that the hydrophobicity of RSL of 
SCCA1 may play an important role in HBV binding to cells for the first time. 
SCCA2 is another member of serpin super-family. There was not research 
on its function in HBV binding to cells until now. The research amplified one 















no effect on increasing HBV binding. 
  This work provides a new way to study HBV receptor from protein 
configuration.   
 
Cytotoxic activity assay is key to research on pathogenesis such as HBV, 
and necessary to evaluate the effect of therapeutic vaccine. Calcein AM is an 
outstanding fluorescent dye, an ideal isotope replacement label. We used it to 
establish an improved fluorescence-based test system to measure cytotoxic T 
lymphocyte (CTL) activity-----Calcein release assay, substituting for 
traditional 51Cr release method. Not only do they permit a simpler and safer 
sample handling but also significantly reduce processing time.  
Usually, a cell line expressed target gene has to be established when assay 
CTL function. This work often takes much time. We constructed recombinant 
vaccinia virus WR-S to infect cell used as stimulator and target in CTL assay. 
WR-S expressed and presented HBsAg effectively. The cytotoxic activity 
obtained using cells infected by WR-S was equaled to that using P815-S, a cell 
line expressing HBsAg. So, it would be more convenient to measure CTL 
activity of different antigens. 
Chronic HBV infection remains an unresolved worldwide problem. The 
vigorous T cell response is believed to be responsible for the elimination or the 
control of HBV. In the study of HIV, it is found that CTL response could be 
stimulated effectively through heterologous prime/boost immunization. 
Recombinant HBsAg protein, WR-S and DNA vaccine pcDNA3-S were used 
in this research to comparing the effect after heterologous prime/boost. In the 
three kinds of antigen, the highest level of antibody is induced by rHBsAg, but 
the most vigorous CTL activity is stimulated by WR-S. There is no obvious 
relationship between antibody level and CTL activity. Through heterologous 















recombinant vaccinia virus boosting. This work provides information for 
designing of immunotherapeutic approaches to chronic HBV infection.  
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图 1. HBV 的全球流行情况 
















前  言 
亿左右，其中慢性乙型肝炎（chronic Hepatitis B，CHB）患者约 2.8～3
千万。约四分之一的CHB患者会发展为肝硬化，部分患者还可进一步发展














1965 年，Blumberg等发现 “澳大利亚抗原” （Australian antigen）[12]，
1970 年Dane等在电镜下鉴定了HBV颗粒，又称Dane颗粒[4]。Dane颗粒为
双层壳的圆形颗粒，直径约 42 nm，分核心及外壳两部分，核心颗粒是直
径约 27 nm的 20 面体。核心中含病毒基因组、病毒编码的多聚酶等，其
外是脂蛋白外膜。HBV是已知 小的真核细胞DNA病毒之一，是一种逆
转录病毒，基因组为一全长约 3.2 kb的部分环形DNA。其全长的负链与病
















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
